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With the support from contributors and the help from peer reviewers, the Special Issue on
Micro/Nano-Chip Electrokinetics (Volume III) published fourteen regular research articles and one
review article. Based on the involved electrokinetic phenomena, these papers can be classified into the
following six groups as summarized below.
(1) Organs-on-a-chip (1 paper). The review on organs-on-a-chip [1] reviewed the principles,
fabrication techniques, and recent progress of organs-on-chip, which aims to achieve a complete
functionality including the inclusion of specific conditions for the organ or tissue such as
pressure, flow rate, pH, osmotic pressure, nutrient content, toxins presence, among other
properties. Electrokinetic phenomena, such as electroosmotic pumps, can be applied to the
organs-on-chip applications.
(2) Newtonian Electroosmotic Flow (EOF) (3 papers). EOF has been widely used to pump fluids in
micro/nanofluidic applications. Khan and Dutta [2] derived an analytical solution of time-periodic
EOF through a microtube with heterogeneous distribution of zeta potential. Ye et al. [3] developed
a low-voltage high flow rate 3D EOF pump, which achieved a flow rate of 5.69 nL/min at a driving
voltage of 2 V. Li et al. [4] numerically simulated EOF and ionic mass transport in a microchannel
with an ion exchange membrane (IEM), and investigated the performance of seawater desalination
of the system. Newtonian fluid was considered in these studies.
(3) Non-Newtonian Electroosmotic Flow (EOF) (3 papers). Choi et al. [5] derived an analytical
solution of EOF of power-law fluid in a slit microchannel with different zeta potentials at the
top and bottom walls. Chen et al. [6] simulated EOF of viscoelastic Linear Phan–Thien–Tanner
(LPTT) fluid in a microchannel under various conditions, and found out that EOF of viscoelastic
fluid was higher than that of Newtonian fluid under the same conditions. Mei and Qian [7] also
numerically simulated EOF of LPTT fluid through a nano-slit connecting two reservoirs on both
sides, and significant enhancements of both flow rate and ionic conductance were observed for
viscoelastic fluid compared to Newtonian fluid.
(4) Induced-Charge Electroosmosis (ICEO) (3 papers). Du et al. [8] developed a unique concept
of multifrequency induced-charge electroosmosis (MICEO) on ideally polarizable surfaces of
a series of parallelly-placed metal strips. The proposed MICEO combines the transverse AC
electroosmotic vortex flow and the axial traveling-wave electroosmotic pump motion under
external dual-Fourier-mode AC electric fields. Jiang et al. [9] used ICEO in 3D composite electrode
layouts to concentrate particles. Du et al. [10] utilized the ICEO flow controlled by AC field-effect
transistor to generate secondary flow for mixing enhancement.
(5) Electrohydrodynamics (EHD) (2 papers). Qian et al. [11] proposed a simple and easily implemented
method for achieving tunable-focus liquid lenses. By corona discharge in the air, electro-pressure
with a magnitude of 10 Pa was generated at the interface between liquid silicone and air, and
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the resulting electro-pressure was utilized to tune liquid-lens. Liu and Liu [12] numerically
investigated the EHD phenomena of sessile droplets on hydrophobic surfaces under non-uniform
electric fields using the phase field method. They analyzed the dynamic behaviors of the
electro-driven deformation and motion of water droplets in the oil phase.
(6) Dielectrophoresis (DEP) (3 papers). Islam et al. [13] characterized the DEP response of Candida
albicans, Candida tropicalis and Candida parapsilosis using 3D carbon microelectrodes. Peña et al. [14]
demonstrated the first time use of insulator-based dielectrophoresis (iDEP) to study bacteriophages,
possibly the most abundant and genetically diverse biological entities on earth. Yin et al. [15]
integrated DEP and microstructure filtration to achieve multi-stage particle and cell separation.
We appreciate the contributors who submitted their articles to this Special Issue. We would like to
thank many reviewers for taking time and effort to review manuscripts submitted to this Special Issue.
We also acknowledge many assistant editors from Micromachines Editorial Office, and we could not
have the third volume without their help and support. The first, second, and third volumes of the









Conflicts of Interest: The authors declare no conflict of interest.
References
1. Sosa-Hernández, J.E.; Villalba-Rodríguez, A.V.; Romero-Castillo, K.D.; Aguilar-Aguila-Isaías, M.A.;
García-Reyes, I.E.; Hernández-Antonio, A.; Ahmed, I.; Sharma, A.; Parra-Saldívar, R.; Iqbal, R.M.N.
Organs-on-a-chip Module: A Review from the development and applications perspective. Micromachines
2018, 9, 536. [CrossRef] [PubMed]
2. Khan, A.I.; Dutta, P. Analytical solution of time-periodic electroosmotic flow through cylindrical microchannel
with non-uniform surface potential. Micromachines 2019, 10, 498. [CrossRef] [PubMed]
3. Ye, Z.; Zhang, R.; Gao, M.; Deng, Z.; Gui, L. Development of a high flow rate 3-d electroosmotic flow pump.
Micromachines 2019, 10, 112. [CrossRef] [PubMed]
4. Li, J.; Chen, D.; Ye, J.; Zhang, L.; Zhou, T.; Zhou, Y. Direct numerical simulation of seawater desalination
based on ion concentration polarization. Micromachines 2019, 10, 562. [CrossRef] [PubMed]
5. Choi, D.-S.; Yun, S.; Choi, W. An exact solution for power-law fluids in a slit microchannel with different zeta
potentials under electroosmotic forces. Micromachines 2018, 9, 504. [CrossRef] [PubMed]
6. Chen, D.; Li, J.; Chen, H.; Zhang, L.; Zhang, H.; Ma, Y. Electroosmotic flow behavior of viscoelastic lptt fluid
in a microchannel. Micromachines 2019, 10, 881. [CrossRef] [PubMed]
7. Mei, L.; Qian, S. Electroosmotic flow of viscoelastic fluid in a nanochannel connecting two reservoirs.
Micromachines 2019, 10, 747. [CrossRef] [PubMed]
8. Du, K.; Song, J.; Liu, W.; Tao, Y.; Ren, Y. Multifrequency induced-charge electroosmosis. Micromachines 2019,
10, 447. [CrossRef] [PubMed]
9. Jiang, T.; Tao, Y.; Jiang, H.; Liu, W.; Hu, Y.; Tan, D. An experimental study of 3d electrode-facilitated particle
traffific flow-focusing driven by induced-charge electroosmosis. Micromachines 2019, 10, 135. [CrossRef]
[PubMed]
10. Du, K.; Liu, W.; Ren, Y.; Jiang, T.; Song, J.; Wu, Q.; Tao, Y. A high-throughput electrokinetic micromixer via
ac field-effect nonlinear electroosmosis control in 3d electrode confifigurations. Micromachines 2018, 9, 432.
[CrossRef] [PubMed]
M
ic
ro
m
ac
hi
ne
s
20
20
,1
1,
48
2
3
of
3
11
.
Q
ia
n,
S.
;S
hi
,W
.;
Z
he
n,
H
.;
L
iu
,Z
.T
un
ab
le
-f
oc
us
liq
ui
d
le
ns
th
ro
ug
h
ch
ar
ge
in
je
ct
io
n.
M
ic
ro
m
ac
hi
ne
s
20
20
,
11
,1
09
.[
C
ro
ss
R
ef
][
Pu
bM
ed
]
12
.
Li
u,
J.;
Li
u,
S.
D
yn
am
ic
s
be
ha
vi
or
s
of
dr
op
le
to
n
hy
dr
op
ho
bi
c
su
rf
ac
es
dr
iv
en
by
el
ec
tr
ic
fie
ld
.M
ic
ro
m
ac
hi
ne
s
20
19
,1
0,
77
8.
[C
ro
ss
R
ef
][
Pu
bM
ed
]
13
.
Is
la
m
,M
.;
K
ec
k,
D
.;
G
ilm
or
e,
J.;
M
ar
ti
ne
z-
D
ua
rt
e,
R
.C
ha
ra
ct
er
iz
at
io
n
of
th
e
d
ie
le
ct
ro
ph
or
et
ic
re
sp
on
se
of
di
ff
er
en
tc
an
di
da
st
ra
in
s
us
in
g
3d
ca
rb
on
m
ic
ro
el
ec
tr
od
es
.M
ic
ro
m
ac
hi
ne
s
20
20
,1
1,
25
5.
[C
ro
ss
R
ef
][
Pu
bM
ed
]
14
.
C
ol
lD
e
Pe
ña
,A
.;
R
ed
zu
an
,N
.H
.M
.;
A
ba
jo
rg
a,
M
.K
.;
H
ill
,N
.;
Th
om
as
,J
.A
.;
La
pi
zc
o-
En
ci
na
s,
B.
H
.A
na
ly
si
s
of
ba
ct
er
io
ph
ag
es
w
ith
in
su
la
to
r-
ba
se
d
di
el
ec
tr
op
ho
re
si
s.
M
ic
ro
m
ac
hi
ne
s
20
19
,1
0,
45
0.
[C
ro
ss
R
ef
][
Pu
bM
ed
]
15
.
Yi
n,
D
.;
Z
ha
ng
,X
.;
H
an
,X
.;
Ya
ng
,J
.;
H
u,
N
.M
ul
ti-
st
ag
e
pa
rt
ic
le
se
pa
ra
tio
n
ba
se
d
on
m
ic
ro
st
ru
ct
ur
e
fil
tr
at
io
n
an
d
di
el
ec
tr
op
ho
re
si
s.
M
ic
ro
m
ac
hi
ne
s
20
19
,1
0,
10
3.
[C
ro
ss
R
ef
][
Pu
bM
ed
]
©
20
20
by
th
e
au
th
or
s.
L
ic
en
se
e
M
D
PI
,B
as
el
,S
w
it
ze
rl
an
d
.T
hi
s
ar
ti
cl
e
is
an
op
en
ac
ce
ss
ar
ti
cl
e
di
st
ri
bu
te
d
un
de
r
th
e
te
rm
s
an
d
co
nd
it
io
ns
of
th
e
C
re
at
iv
e
C
om
m
on
s
A
tt
ri
bu
ti
on
(C
C
BY
)l
ic
en
se
(h
tt
p:
//
cr
ea
ti
ve
co
m
m
on
s.
or
g/
lic
en
se
s/
by
/4
.0
/)
.
9 ... 
